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it&it^^f'JCAGC 'Automatic Gain Control) 

ii ^ f 'J t M ; - ^ ^ ^ f'J im 5^ ' # "j^c ^ - AGC if ^ ^ f-J 
€M ' iii'X^'fe:t'i4^#t^^-AGCitii^f-Jl:M > iiit 
iiS-'l®^'fiiRtb#^^7t^dJ - ^ -r^AGC H ^ f 'J t Jl : 
a ^ - ^ X- ^ . #^ a ^ - # -ft it # ^ - AGC if ^ f'J 
t ^ ^ ^ —AGC if ^ ^ f 'J f: ^ # >^AGC it ^ ^ f 'J f; M " * ;^ 

^ ^ f>J i€ 51- J-X ^ t # t6 # ^ - AGC if M ^ f'J € ^ ^ ' 
mit^t^^^. #AGC if^^f'JflMBf . la.^^ —AGC it ^ ^ 

A ' @ itb »r a -i: fal -f:^ # ^ <i ' :f a t t >;tL > K ^ 

(#-B^^;g^ : Leakage free Automatic Gain Control device) 



A Leakage free Automatic Gain Control device 
is proposed. The AGC device comprises a first 
loop for generating a first AGC gain control 
voltage according to an input voltage, a second 
loop for registering the first AGC gain control 
voltage as a digital data and outputting a second 
gain control voltage by converting the digital 
data into analog voltage, and a multiplexer for 
choosing the first AGC gain control voltage or the 



second AGC gain control voltage as the final AGC 
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It iH ^ -AGC it ii ^ t M ^ ;j^AGC if ^ ^ f 'J t >1 * 
# ^ m ° 




i^^H^Jl,^ ■• Leakage free Automatic Gain Control device) 



gain control voltage according to a hold signal. 
Because the second loop registers the first AGC 
gain control voltage in digital format, the second 
AGC gain control voltage will not drop while the 
first loop is held. Therefore, the Automatic Gain 
Control device can hold the AGC gain control 
voltage for a long time. 
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i ^ -^B^l^a^ (1) 

[ m ^ ^ m m ] 

^ ^ t 1 >:^L(Leakage current) # 4l g ^ H ^ f 'J 
(AGO ^ ^ " 



[ ^ ^ 4t ] 

^ if ^ ^ #'J(AGC) ^ £ # - ^ ^ 15] A 

(Ampl i tude) S^^^lfL!^ > ^^t^^^-^^^^^^^^^^j^ 

m i-x # f 'J ^ ^ 6^ ^ iij IfL ^ A ( Amp 1 i tude) «> il 1 m 
^ ' - ^it«r^t^^f'J^£10a^--5r^it^^AII 
(Variable Gain Amplifier 'VGA) 11 - - a|r ^ ^tj ^ it 
(Top detector)12 ^ - ^ m -f^ ^I'J ^ tL ( bo t torn 
detect or )13 - - ;tiiLtt#^7t(substractor)14 - - a# 
^ t5: ^ 7t( target setting unit)15 > - bb H 
(comparator)16 ^ — (charge pump)17 - j-X^ — 

t ^(capaci tor)18 " ^ f 'J ^ X 1 0 * ^ ^ if ji ;^ A H 1 1 

^ iti - t M ta ^Vo ' M. m ^ m. j^(Loop) ^ #j it * it 

t ¥j ^ m t ^Vg o >I'J 7t 1 2 ^ ^ iS. -fl ^IJ] ^ 7t 1 3 

^'J -f^ >^'J ^^it^^A^ 11 ^ i±} t MVo m t MVt 
li^^^tMVb «• il^tt#^7tl4tt#J|rAt)lVt||^^f: 
MVb 6^ t >1 <feVd ' t a J: mVd Pp^^^^^:^AII 
1 1 M A tfl M.Vo 6^ It f'J ^ A 'h(Peak to Peak 
Amplitude) » ' ,^ ^ th ^ H 1 6 tb ^ t >t J: AVd 1^ ^ 

6^ i # >(i.Vs =f|. ^ ^ tb <i ° ^ ' 1^ ^ ^ ^ 1 0 ^'J ffi t # 
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i ' ^mi^m (2) 




^ ?t 1 7 .1 ± if ^ ^ i>J t ^ Vg ' it ^ t ^ 1 8 # f: jt o 
^t?^4S:^T ' t tb ^ >^ 'fi i^(High) 8f . ^J^^Vd 
;^ a ^ ^Vs o itb 8f t # ^ >t 1 7 # *h t ^ ^ 18 t i-x ^ 
*t ^ ^ f'J t M Vg ' T if ^ ;^ A H 1 1 it ii ^ * ' ^ 

^:ttil;?^AIIll^ih t MVo ^ A ' S ifcb f: )1 >®.Vd -tb ^ 

^ A « lib - am 5^ - Jl # 'ft I'J t: Jl ;t ^Vd ^ ^ n u 

aVs -^jL " ' ^ - n ^ ^ m ^ #LVd A S # -fiVs ' itb 

Bf t # ^ 1 7 # t S H 18 t ' i-x 1^ ^g. if ^ ^£ f J t ;! 

" m it % J§: ^ -fiVd -f- ^ ' itb - is Sg- -t- - i # 

t >t ;t ^Vd f ;^ g # mVs $, jL o 

' 1^ ^ #'J ^ £ 1 0 ^'J ^ # t # ^ >i 1 7 # ^ - ^ W 

:t #f m ffi i# ^ ' ^ T it ^ ^ if ^ ^ f 'i ^ * 1^ ^t ' 'SL^ 
m m m i^M^ • it t ^ ^ f'J t aVg ^f^ #(hold) - 

49i fei ' 'f?'J:i(o.j^;7fc^'^#^.^ic. (optical storage system) 
^ -R: 8^ Pal # */L(seek) 8f » >i5t itb ^ H T ' # ® ^ t ^18 
>^ t t Leakage current) ¥j ^ ¥ ^AGC if ^ ^ t M 

T If (droop) ' 3^ ifQ <t^^- m ^ ^ ^ it ^ 3^ ^ ^ m n 



:t ^ ^ Ji 3t P-l ' 4^ ^ @ 6*; ^ 'fj^ ^ ^ t t >;tL 

^ f ' ^ -R: Pal # it ^ ^ f 'J t ^ ^ ^ ^ ^ f"J ^ 
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£.^^mmH (3) f 

-^f'J^Si^ ' #^«l^c-^^tMiiJL±-^ -AGC it :^ ^ 
f 'J t ^ ; - % ^ ^ Pim^f ' tj^ ^ -AGC if ^ ^ f'J t 

M ' Ji i-X *c >fi t # M # ^ -AGC ^ il ^ f 'j t >1 ' ii - 
tt-fi^tb^m^Tt^dJ-^ -r-AGC if ^ ^ f>J € M ; A - 

^jc-n . ^ ^ - w ^ m n ^ - kGc ^ ^ m % m ^ 

% -AGC if ^ ^ #'J t M # ^AGC if ^ ^ f'J t JS = 

•l^c $ -AGC ^ %m ' flr3tb^ll^i^#«|t^ ^AGC it ^ 

^ #'J t a ' ii ^ ill tb lit -ft Ife. ; - _L/ T tt tf ^ H ' a tb 
lit -ft -ft >^ _L/ T tt ^ f'J -ft ^ ' tb lit ^ It iU f$ -fi ip- of tf *L 
HJiJ^ ' i?i3tb|3l^#£l|'fg.>fii^B^tt^|lT^ ' 3k - t\ 
it ^m^it ^u'^^t\ sLI^i iM\ ; - 

iSL II tb # II ' # tf ^ # ^ #i: t '14 # ^ ^ -AGC if 
^ ^ i'J t M ; - -f^ # ^ # it ' a ^ - # ^1 4^ J: ^ 'f^ 
# it Ife ; P. :SL - tf ^it ^ A ± ^ 7t • # ^ «Bc i* # -ft ^ ' ii 
^ -f^ # 5^ >^ -fi: ^ ( 1 ow ) ^ tfe ( enab 1 e ) > ^| m tf 
«L m ' >if tt ^ ^ 6^} # f: i^ # 'fi ' ii ^ 1^ -f^ # it !fe # ^ ^1. 
( d i sab 1 e ) ' tf it ^ © 41. ' * tf #t ^ iE. t tf *c ° 

*;5P^^— ^^f-Ji^s^J-Xitiit^te.^^ -AGC ^ 
€Mit ' Sitb^^^i^ #AGC if ^ ^ f 'J t ^ 8f ' X # ^ it! 
^ -AGC it ^ ^ f'J t M ^ » 




^71 



n^^mi^m (4) 

[ t ^fe "IH ] 

i^j^ r ^ ^ m ^ n m ^ m ^ $^ m ^ t « 

f 'J t M ' ID ilb ^ fal # 6^ m ^ Ji > IS 4? t S 6^ a 



it ^ m -f^. # ^ if ^ ^ f '] € M T 



-fb ^ t a ^ ' ^ u ^ ^ m % 3^ ^ m ^ m » ^ ^ 

^'J € ^ ^ ^ ^ ° 

3^20 XnW > - '^#-'f^>l'J^7tl2 > - ^ 

^ 7t 1 3 - - ;^ ^ tt # ^ 7t 1 4 > - g # # ^ ^ 7t 1 5 > 

bb lil ^ 1 6 ^ - t # ^ 1 7 - a A - t ^1 8 ^ ^ 7t J;^ 1^ 

f a # ^ ' ^ ^ ^tnm " t ' ^ - ^ f 'J is 5^ ^ 

^"J ffl - -sf ^ ^ 'f^ ii. ?I >^ H 2 2 ^ t ^ 1 8 # ^ f - 
ii ^ f 'J t a ° 

^32 - -^^^€31-33 - - ^'fiLMtb#^^ll34 ^ - >5LPi.135 
- # ^ tJ it 3 6 ^ i-x ^ - 8f ifl # it # ^ 7t 3 7 ° fcb 
31 # "l^ ^ ^ ^ 'f^ it H 22 ^ iU t M ^ *t -fi II tb # 

34-^^tb€M ' 't»^5^^'^&it?t^^^22 4:,lti!itai^:^?^ 



t 

i^ 
f J is 



if 



H 
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i ' %mm.m (5) ■ ^ 

-fi m tb # ^ H 34 ^ ^ it! t M ' I'J tb |5C H 3 1 ^ ffc -fi ' 

344L$^ibtmBf . mtb^ll31^itl'fg.^4i^ « tt*t^32<^_L 
/T^tfJ^H « *_L/T^^#'J^/vi«^#tl4:tb|jtl31:^|lrdi 
' fffj * tf m ^ ^ •It rf135 ^ tf ^ '(t M. « t fcb 1^ ^31 
^ {ij 'fi ^ i tf it 'ft m ^ ^ . ^'J tf ^ H 32 lij Jl tt ^ ; 
t tb ^ H 3 1 ^ it{ 'fg. 'fi J. tf it 'ft !fe :t «T ' I'J tf #1 ^ 3 2 
T tf it ; # 'f^ # Ifl ^ ( Enab 1 e ) . tf it >^ ^ 

^ ' m tf it H 32 tf it m # ^ ^ ° ti t 3^33 # tBc tt 

it a 32 4^ tf it <iL ' 3L%n.i^utf ^ ^ g. ^}A^tL » #i 

^ ' ^ tt it ^ 3 2 6 7G ' I'J t tf it -ft ^ 1 1 1 1 1 1 . ^ # 

-ft - ^ii -h tf it ' tf it ii # ^ ^ 0 0 0 0 0 0 ' m ^ iiii^^ 
n. " t m ' ^it^itmtb#^^#7t6^l#i^l^glA:^p^^^:^t^ 

m , m T 4^ ti t 5^33 o it 'fi m bb # H 34 .^f: 

^ t 5^33 tS>lt3t-^l^ftl'(t ' ii##^Mtb.^f -^AGC if ^ 
^ € M 1^ lU ^ tb H 3 1 ^ ^ H 2 1 » 

'f^ # ^ f'J ^ 7t36 ^ ^ .^A ^ # -^1 ^ ' ii m # # # 
^1 ^ ^ f'J # -ft m 0 'tF ' t #^14-^ # if ^ f 'j t 
Ji ' m # ^ ^ :^36 ^ 'fg^ >flL )if '(^ # 'ft ^ Sii ^ ; fftj 
t i% ^ ^? ^ M i% ^ ^ Bi ^ ' # ^ 7t 

36 ^ its i% -fi ^If 'ff. # -ft !t # ° at ^ it # ^ 7t37 ^ # 

it «^(counting clock) « M 3 5 ^ »|^ # -ft Ife ^ tf it 
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i ^ #^18.8^ (6) ^ 

' il ^ 'f;^ # <t 5^ ^ . ^ ^ tf ^B^m. ' ifh ^i^.^^ 

it ' ^ ^ ' )if tf ^ n ^ # ^ o ^ 

i-X ' t i^^ it ^ m ' tt ^ ^ 32 ^ a # tt ^ ^ ^ tf 

*t ' # *t i^M tb # ^ 3 4 6^ 1^ it{ t M ^ ^ # ;^ ^ a ^g. 

it ^t- B 2 2 6^ ^ til ^ M ( f - if ^ #'J t M ) » ffii -t # # 
^^^m,^^ ' tt^ll326<3^^^ ' ®jtb^>flLmtb#^l^^34 

6^ ^ A t M 'f^ # m ;t ' -f^ #AGC :it^^f'jf:M'f^#^ 
t # it ^HOLD 3km.^^ ^ P J- m2i m ^ m ^ m. 

y^m22^ % - ^ i!^ ^'^\\ ° 0 

1^ 4^ BI 1 ) 1^ ° ffib t -f^ # I^HOLD ^ ^fe Bf . ^ Ji ^ 
21 $ 4S #'J 5^ ^ >fi: tb # a ll(DAC)34 ^ .r- if 
^fJta^ifaJ-^^it^^A^ 11 » ^itbJRST ' 

^ iiL m ^ m n?>i ^ ^ ^ ^ ^ ^ ' Sitblliiii^^^it^:^ 

PI- ^g. » 

ffl4 m tfAGC it^^f<JtM^*t^i^Ifcb#^^ll34 6^)^tt5 

t M ^ ffl " 1^ @1 m ' t AG C it ^ ^2 f'J t ^ ^ f'J ^ 

§.m ^ ffy i^ ^ ' * :^p^ # -ft ^ ^ > i-x ^ tb # 

Il34 6^^ai I^AGC ^ A^^\ % m^it ' - Pffl ^ 

AGC 6^ 5^ >^ * # ^ ' AGC 6^ if ^ ^ ^'J t MVc ^ tt 'It ^ 
>fb ' i $'J "l^ ^ f 'J - # ^ t ^ -it ' flrj ^ m tb # 70 6^ ^ 

tiiM*ji/T*ttt*tii^-=-i€ss-^f'j ' ^ - xn^m,^ m A 




^ 10 I 



S-^-^o^t^m (7) 9^ 

it $'J #t -fi 0 tb # ^ ^ 7t (DAC) ^7 - 'f® ^1 (code) » 

;*o - -f® B# . tb # ^ tlDAC ^ ^ ^ ^ m 

t ^Vc ' ^'j tf *t ^ T ^ ' -ko ^ ^SL $M It ^ ^ ^ TtDAC # 
- 'f® 4% o ^tb Bf . ^ >fiL m tb # f- TtDAC ^ X it ^ 

^ f'J t MVc ' m tf ' it -fi m tb # :^ TtDAC X 

*i - 'f® ' -^l ifcb # ' ^^^^SLMit^i^^Tt^m^t^ 
it n *t M tb # # # Tt ii^ - ^® 6^ £ o ^ # ^1 4> 
if. #AGC if ^ 42 tJ t a 8f . l-i jf. # ti ^ it36 m # 'ft ^ 
' m tf ^ H 32 # iL tf ^ ' ^/f a it -fi m bb # ^ ^ 34 6^1 t 
' # II 2 1 it m tb # 4^ II 34 ^ ^ ^ 

it^^^'J€M^{tlJ-'^-^it^:5tAII 11 ' 'f^AGC if ^ ^ 
f:)14fit>fillitb#^ll34 6^f:^ « Sitb ' 4^#8-^ :^AGC it 
^ ^ f'J t ;^ ^ *'J ^ S ^ -R: fa^ ^AGC if H ^ f -J € >1 # ^ 

Ji< Ji 5^ i-x ^ ^?'J ;^ # ' ii ;f S ifc ^ ^ # 

^ ^ ^ ^ " 




® 1 ^ f ^oAGC if ^ ^ f'J t M ^ f'J ^ £ 6^1 ^ Jt^ gl » 

ffl 2 ^ 41- 8^ AGC if ^ ^ #J t M -JS #-J ^ ^ ^ - 3€ ]^ 6*; 

t 1 ' 
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HI 




4fe 
®ffl} 


1/^ 
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1 1 
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1 9 
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34 *t >fi II tb # a 

35 m 

36 # # ^.f-J ^ 7t 

37 m $M ^ it # ^ 



1 . - ^ i 3f ^ ^ ^ £ ' ^ ^ : 

AGC if ^ ^ #'J ^ )t > U A 

- ^ JIL ^ fij 5^ . # # ^ iilL ^ - AGC if ^ ^ ^.J t 

^ ' jt J-X ^ t *4 #1 # ^ -AGC itii^f'J€;l > ii^ttj 
- ^ ^AGC it ^ ^ f!j t ; i-X .S. 

^2 f 'J t M ^ ^ it ^ -::^AGC if ^ ^ f -J t M -f^ >%AGC if ^ ^ f.J t 

2. t tf -I- ^'J |& S ^ 1 ^/r i£ a :^ g ^ it ^ ^ f 'J ^ 

- 'H: -fl 7t ' # # 1^ it ^ #'J t M • ii ^ tti m 

- ^ <i -f^ >I.'J ;?t ' -J^ ^ it ^ f 'J € M ' M.^ . 







^ tt 




^ it ' # >ii 




it 




m M ^ ^ 




































- § 












- it 




H ' 


it 




J: ^ 


^ a # € 


M -IS. ' 


ii . 


^ ^ ^ 






9 














- 1 






' # # »ll ^ it 








3k A ^ M 


it 1^ — 



AGC if ^ ^ #'J € M J i-X A 
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-tS ' #^tHc^i4f -AGC if ^ ^ f 'J t >1 ° 

3 . in t I* ^'J le. ffi $ 2 ^/f le. m i i& if ^ ^ i-J ^ 

# J-X 3§ >I ^ 14 ^ -AGC if ^ ^ t 6^ 1^ Ifl o 

4 . t tt -f- ^'J $e. g] ^ 1 ^ 2 Jl m 15 a ^ i if ^ ^ f 'J ^ 

^ it ^ ^AGC ^ ^ fij t ^ ' ii It JiJ bb #i -ft ; 

Ji/ T ^ tf H ' i-X l^r it tb ^ -ft Ife -f^ >^ _L/ T *L ^ 

f J 'ft Ife ' ii J-X - tf *t -ft ^ tf ^ )^ # -ft ^ it # tf ^ # 
ii ^ iB tf ^ ^ : 

- ^ >fi m tb # # H ' # >lf ^ it tf it ^ ^ -fi t # # # 
^ ^ it ^ ^AGC if ^ ^ f'J t M 

- # ^ f -J 7t ' # ^ - 'f^; # ^1 ^ ^ ^ ^ it 'f^^ # ^t 
!^ ; JX ^ 

- tf ^ -ft !!! ^ i 7t ' i!; # ^ it -f^ # -ft ' 3k 
# !fe ^iL ^ ^fe ' ^ £B # - fi t5: ^ ^ it tf ^ -ft 

m ' ^ 1^ # 'ft ^ ^ ^1. Bf > ^ it tf ^ ^t ^ # m ^ 
^ -fi «» 

5 . io t tf * #'J la SI ^ 4 m le. m ^ ^ ^ ^ ^ f-J ^ 

S. ' *t^itl?-:^^f'iiES^^a^-tt^'(iL'f^^l:S^ ' H 

M i^tf ^ ^ ^ ^ A i. -r^ ^SL o 
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